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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2, 5,6,12,17 and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hase et al., (USPAT 6,365,925 B2) Hase. 

3. As to claim 1 , Hase discloses and shows (Fig 12) a semiconductor device having 
a source electrode 17a), a drain electrode (17b), a gate electrode (20) disposed 
between the source electrode and the drain electrode, and a channel layer (14) 
composed of a semiconductor which serves as a current path between the source 
electrode and the drain electrode, characterized by comprising: a first barrier layer (115) 
composed of a semiconductor having a p-type conductive region doped with a p-type 
impurity of high concentration under the gate, a second barrier layer (13) disposed on 
an opposite side of said first barrier layer while placing said channel layer in between 
and is composed of a semiconductor having an electron affinity smaller than that of said 
channel layer, and a third barrier layer (121) disposed between said first barrier layer 
and said channel layer and is composed of a semiconductor having an electron affinity 
smaller than that of said channel layer, wherein a relation below: 

X1-X3 <0.5*(Eg 3 -E gi ) (1) 
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is satisfied, where x ^ is electron affinity of said first barrier layer, Egi is a band gap 
thereof, x 3 is electron affinity of said third barrier layer, and Eg 3 is a band gap thereof. 
Note that due to the materials comprising layer 15b (GaAs) and 121a (AIGaAs) 
equation 1 is inherently satisfied. (Column 4, lines 22-68 & column 8. line 51 — column 
9, line 5). 




FIG.12 



4. As to claim 2, Hase discloses the third barrier layer (121) is composed of a lll-V 
compound semiconductor containing at least any one of Ga, Al and In as a Group III 
element, and containing at least either one of As and P as a Group V element. (Column 
8, lines 51-59). 

5. As to claim 5, Hase discloses that the thickness of said third barrier layer is 20 
nm or less. (Column 8, lines 60-65). 
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6. As to claim 6, Hase discloses that the first barrier layer is GaAs. (Column 5, lines 
10—13). 

7. As to claim 12, Hase discloses that the p-type impurity doped to said first barrier 
layer is Zn. (Column 5, lines 47-49). 

8. As to claim 17, Hase discloses that any one layer of the first barrier layer, third 
barrier layer, fourth barrier layer and sixth barrier layer is doped with n-type impurity of 
high concentration. (Column 8, lines 59-63). 

9. As to claim 1 8, Hase discloses that the semiconductor composing the channel 
layer (14) is InGaAs or GaAs. (Column 7, lines 29-32) 

Allowable Subject Matter 

1 0. Claims 3,4,7 - 1 1 , and 1 3 - 1 6 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

1 1 . The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record taken alone or in combination fails to anticipate or render 
obvious, as shown in claim 3, the third barrier layer is InGaP or AIGalnP or InGaAsP, 
and as shown in claim 4, that the third barrier layer has an alloy with an Al composition 
ratio of 50% or more, as shown in claim 7 a fourth barrier layer with an electron affinity 
less than the channel layer, as shown in claim 8 a fourth barrier layer comprised of 
AIGaAs or GaAs; as shown in claim 9 the sum of the thicknesses of the third and forth 
barrier layers in 20 nm or less; as shown in claim 10 a fifth barrier layer; as shown in 
claim 11 a fifth barrier layer comprising GaAs; as shown in claim 13, a sixth barrier 
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layer; as shown in claim 14 the sixth barrier layer composed of GaAs or AIGaAs; as 
shown in claim 15 the sum of the thickness of the third and sixth barrier layers is 25 nm 
or less; and as shown in claim 16 as semiconductor layer on the gate electrode side 
containing one-tenth or less impurity as compared with a maximum impurity 
concentration of the p-type impurity contained in the first barrier layer. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E. Patton whose telephone number is 571-272- 
9762. The examiner can normally be reached on 7:00 - 5:30 Monday through 
Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on 571-272-2429. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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